Pachydermoperiostosis (PDP) is a rare disorder characterized by pachydermia, digital clubbing, periostitis, and an excess of affected males. It is the primary form of hypertrophic osteoarthropathy (HOA) and there are some rare associations of PDP with other disorders. Here we describe a patient with Crohn's disease associated with PDP. A 26-year-old man, who was a known case of Crohn's disease, referred with diffuse swelling in the upper and lower limbs and cutis verticis gyrata since 7 years ago. PDP was suspected and endocrinological and radiological studies were conducted for the evaluation of underlying disease. He was prescribed celecoxib, lowdose prednisolone, and pamidronate to control the swelling, periostitis, azathiopurine, and mesalazine according to gastrointestinal involvement. In conclusion, it is important to identify this condition since a misdiagnosis might subject the patient to unnecessary investigations. 
• Pachydermoperiostosis (PDP) is a rare disorder characterized by skin thickening, digital clubbing, proliferation of periosteum with subperiosteal new bone formation, and an excess of affected males.
• PDP usually develops in teenage years and often presents with clubbing and enlargement of the distal extremities. Association of PDP with other disorders is also reported.
What's New Introduction
Pachydermoperiostosis (PDP) is a rare disorder characterized by skin thickening (pachydermia), digital clubbing, proliferation of periosteum (periostitis) with subperiosteal new bone formation, and an excess of affected males. Cutis verticis gyrata is a manifestation of PDP and is characterized by excessive formation of scalp skin and mimicking cerebral gyri. PDP usually develops in teenage years and often presents with clubbing and enlargement of the distal extremities. An autosomal dominant model with incomplete penetrance and variable expression has been proven, but both autosomal recessive and X-linked inheritance have been suggested. 1 PDP is the primary form of hypertrophic osteoarthropathy (HOA) and accounts for 5% of all cases of HOA. Secondary HOA is associated with underlying cardiopulmonary diseases and malignancies, thyroid acropachy, acromegaly, and chronic inflammatory rheumatic diseases. Therefore, an intensive search for the underlying malignant disease, especially of thoracic organs should be done. The principal features of PDP include clubbing of the digits, periosteal new bone formation, furrows and coarse facial features, and cutis verticis gyrata. Arthralgia, hyperhidrosis of the feet and hands, gastric hypertrophy or ulcers, and endocrine abnormalities are also reported. Association of
Case Report
PDP with other disorders such as myelofibrosis 2 and Crohn's disease [3] [4] [5] is also reported. On the other hand, there is limited experience in the treatment of PDP. Cycloxygenase 2 (Cox 2) inhibitors and/or bisphosphonates have shown some improvements. 5, 6 In persistent knee arthritis, arthroscopic synovectomy and radiosynoviorthesis were performed consecutively with reduced pain and increased range of motion.
Here we report a patient with Crohn's disease associated with PDP. The clinical manifestation, investigation findings, and treatments are reviewed in this paper.
Case Presentation
A 26-year-old man, a known case of Crohn's disease since 2 years ago, referred to a rheumatologist due to diffuse swelling in the upper and lower limbs since one year earlier. The patient complained about changes in the skin of scalp, hyperhydrosis on both palms and soles, and digital clubbing that was presented since 5 years ago. He had no family history of HOA. He suffered from loose stool for 2 years and had a history of surgery for perforated duodenal ulcer. Esophagogastroduodenoscopy (EGD) was normal, but a thickening of jejunum and ileum with narrowing in distal of ileum was found in small bowel series (SBS). During colonoscopy, many aphtus lesions were seen up to cecum (figure 1). Biopsy from ileum showed moderate lymphocytic infiltration with lymphoid follicle formation in lamina propria and some glands in the rectum showed polymorphonuclears exocytosis that resulted in reparative dysplastic changes, destruction, goblet cell depletion, and crypt abscess formation (figure 2). Severe lymphocytic and neutrophilic infiltration in lamina propria and ulceration with granulation tissue formation were also detected.
Based on a history of chronic diarrhea, imaging of small intestine in SBS, multiple aphtus lesion in the colon, and pathology of biopsy, he was diagnosed with Crohn's disease and treatment started by azathiopurine 100 mg/day, mesalamine 3 g/day and calcium-D daily. In physical examinations, he had cutis verticis gyrata, hypertricosis of eyelids, clubbing of hands and feet, and diffuse swelling of legs and knees, but the range of motion in joints were full (figure 3). Evaluation of other clinical problems, including endocrine (thyroid function test, insulin-like growth factor 1, brain MRI for pituitary gland), pulmonary (lung HRCT), cardiac problems (echocardiography), and malignancy (physical examination, blood test, and lung/ abdomen/pelvic CT scan) were all negative. There was no evidence of hepatosplenomegaly or extramedullary hematopoiesis. Radiographs of the forearm, legs, and hands showed periosteal irregularity in the distal of radius and tibia, subperiosteal resorption on the radial side of proximal phalynges of the 3rd and 4th fingers of both hands. The MRI of knees showed joint effusion with soft tissue swelling. The whole body bone scan showed diffuse uptake throughout the skeleton (figure 4). Laboratory findings were negative for rheumatoid factor (RF), human leukocyte antigen (HLA) B27, and the antinuclear antibodies, but erythrocyte sedimentation rate and C-reactive protein were elevated (table 1) .
The patient was prescribed celecoxib (200 mg/day), low-dose prednisolone (10 mg/day), and pamidronate (60 mg/month) to control the swelling and periostitis. Azathiopurine and mesalazine were continued. Three months later, a significant improvement of edema was accorded in both limbs, correction of anemia (Hg: 13.1 g/dl), and decreased ESR (24 mm/h). The patient had no complaints of abdominal pain and diarrhea.
Informed consent was obtained from the patient for the publication of this case report and accompanying images.
Discussion
The diagnosis of PDP is based on the combination of digital clubbing, periostitis, and pachyderma with the absence of any secondary cause, including cardiopulmonary or endocrine diseases and malignancies. Our patient presented with hypertrophic osteoarthropathy and knees swelling. He had Crohn's disease with cutis verticis gyrata, digital clubbing, arthralgia, periosteal new bone formation, and hyperhidrosis. To our knowledge, this is the 4th such case report in this field (table 2) . [3] [4] [5] In its complete form, PDP is characterized by pachyderma (thickening of the facial skin), skeletal changes (periostosis), excessive sweating (hyperhidrosis), and acropachia (digital clubbing). It is not clear that it is a cutaneous manifestation of Crohn's disease or caused by a shared genetic basis. 4 Two key challenges in diagnosis were secondary HOA and spondyloarthropathies associated with inflammatory bowel disease (IBD). For the evaluation of secondary HOA, physical examination, laboratory tests, and investigation of images did not reveal any particular problems. On the other hand, spondyloarthropathies associated with IBD did not match with skin manifestation. Disease inheritance patterns are different. 1 Other family members were not involved in this case and it might be due to autosomal recessive inheritance or incomplete penetrance and variable expression in parents. The pathophysiology of HOA in Crohn's disease is still unknown and it might be due to secondary HOA related to malignancy that is associated with elevated levels of prostaglandin E2 (PGE2). On the other hand, some evidences showed that inflammation and malignancy led to significantly increased levels of PGE2 and urine PGE-M compared with the normal group. 7 Impaired metabolism of prostaglandin E2 (PGE2) plays a central role in primary hypertrophic osteoarthropathy pathogenesis. Mutation in the human gene and protein database mutation, gene that encodes the 15-hydroxyprostaglandin dehydrogenase, a key enzyme responsible for the degradation of prostaglandins, leads to high levels of PGs, especially PGE2 and excessive formation of collagen by fibroblast hyper activation. 8 Circulating factors such as plateletderived growth factor (PDGF) and vascular endothelial growth factor (VEGF) may have some roles in the pathogenesis of secondary HOA too. The PDGF brings fibroblast proliferation with increased vascularity and permeability, and consequently results in clubbing of the digits and VEGF has a function in angiogenesis and osteoblastic differentiation. 9 It is suggested that the alteration of extracellular matrix production by fibroblasts might be a possible explanation for the development of PDP. Bisphosphonates have been shown to decrease the level of plasma VEGF in patients with HOA. 5 Unfortunately, it is difficult to make a standard therapeutic modality for PDP due to the rarity of the condition. The proposed treatment for PDP includes celecoxib and colchicine for articular, folliculitis, pachyderma, pamidronate for rheumatologic manifestations, and isotretinoine for skin symptoms. 5, 10 Taking colchicine could lead to diarrhea and it was not the right choice for this patient because of a possible mistake with Crohn's disease flare up. NSAIDs should be used with caution in Crohn's disease due to flare risk. Thus, we prescribed celecoxib and pamidronate and added prednisolone because of some degree of diarrhea. Our patient had 7 years history of skin and skeletal manifestation. The diagnosis was delayed due to the slow and progressive development of manifestation.
Conclusion
To our knowledge, this is the fourth reported case of Crohn's disease and PDP in the literature. Because of some musculoskeletal manifestation of spondyloarthropathies or malignancies in Crohn's disease that might be mistaken with PDP, it is important to identify this condition since misdiagnosis might subject the patient to unnecessary investigations or treatments.
